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Description 

[0001] The technical problem underlying the present 
.nventton is to provide DNA sequences encoding mod- 
tied retroviral p55-gag polypeptides that can be used 
'or the immunization ot mammals against retroviral dis- 
eases This invention particularly relates to a newly de- 
signed recombinant HIV subunrt vaccine produced in 
appropriate expression systems like e g. recombinant 
baculo- or vaccinia viruses in insect cells or mamalian 
cells, respectively The invention is based on the HIV-1 
group specific antigen p55-gag constituting the viral 
core and its particle forming capacity, when produced in 
eukaryotic cells. The immunogenicrty of the premature 
90-110 nm p55-core particles can be extended by In- 
serting well characterized epitopes of other HIV-1 , HIV- 

2 or SIV derived reading frames (e.g. env, nef, pol) into 

3 different regions of the gag coding sequence that were 
selected by computer assisted analysis of the p55 sec- 
ondary structure To demonstrate the universal principle 
of stable expression and enhanced immunogenicity of 
recombinant p55/gp120 particles, sequences examph- 
fied by the gp1 20 CD4-bmding region, a consensus se- 
quence of the major gpl20 neutralizing epitope V3 and 
a sequence of gp41 ("fusogenic region") were inserted 
into the coding sequence of the p55 carrier protein and 
the resulting constructs expressed by recombinant vac- 
cinia- and baculo viruses. Recombinant p55/gp120 vac- 
cinia viruses can be applied directly as live vaccines or 
as source of protein antigen. Recombinant baculovirus- 
es are used for efficient production and purification of 
the particular and chimeric p55/gp1 20 subunit vaccines 
only 

[0002] With regard to the ability of HIV, to persist la- 
tently in infected cells, the elimination of free virus by 
neutralizing antibodies as well as the clearance of in- 
fected cells by antibody dependent cell cytolysis (AD- 
CC) and cytotoxic T-cells is of decisive significance for 
desease progression. In order to learn more about how 
the immune system deals with free virus or HIV infected 
cells, many labs focused on the identification and char- 
acterisation of B- and T-cell epitopes, including all read- 
ing frames The role of humoral immune response is cru- 
cial in HIV infection. During all stages of disease pro- 
gression, exept the final stages of AIDS, antibodies to 
almost all HIV proteins can be detected (Vornhagen et 
al., 1989). Neutralizing epitopes directed to the outer 
structural proteins gp1 20 (Goudsmtt et al., 1 988; Palker 
et al., 1988), gp41 (Chan et al., 1986) and to the inner 
structural proteins p17 (Papsidero et al., 1 989) and p24 
(Wolf etal., 1990) were described, that might play a role 
in the elimination of free virus. Antibody dependent cell 
mediated cytotoxisity (ADCC; Lyerly et al., 1987,1988) 
may be important for elimination of HIV infected cells. 
One such ADCC epitope seems to be located in the C- 
terminal part of gp120. However, antibodies are also 
known to influence progression of disease negatively 
(Fc and/or complement mediated antibody enhance- 



ment; Takeda et al., 1989, Homsey et al., 1989, Robin- 
son et al.. 1989) The proliferation of T4 cells can be 
group specific and was proven to be directed towards 
distinct env, gag and pol epitopes by application of syn- 

5 thetic peptides (Schrier et al, , 1 989) T-cell mapping with 
recombinant gpl20 vaccinia viruses identified four T- 
helper epitopes on the gpl20 (Berzolsky et al., 1988, 
Krohn et al . 1988) Moreover, three p24 specific CD4 
positive T-cell lines could be established. MHC class I 

'0 restricted CTL epitopes were defined for env (Takahashi 
et al , 1988, Siciliano et al.. 1988), gag (Nixon et al., 
1988) and pol proteins (Walker et al , 1988, 1989). CTL 
mediated lysis is of outranging importance for the elim- 
ination of infected cells. Other virus systems (Influenza- 
's Rabies-, Cytomegalo virus) indicated, that non structur- 
al proteins are capable to generate immunity by induc- 
tion of cytotoxic T-cells, and that a priming of the immune 
system is achieved, which upon challenge, causes a 
more effective response even towards other viral pro- 

20 tems (Milich et al., 1988). 

[00O3] The use of total HIV or of intact HIV encoded 
genes can not exclude adverse effects upon immuniza- 
tion Amongst such negative effects are antibody en- 
hancement, autoimmune reactions, induced tolerance 

25 or allergic side effects. 

[0004] Despite initial encouraging in vitro results im- 
munization with complete gp160 or subunits does not 
seem to be sufficient to induce protective immunity. The 
neutralizing properties of the induced immune response 

30 was restricted to the same isolate, used for immuniza- 
tion (type-, not group specific; Nara et al., 1988). Addi- 
tionally, it was shown, that HIV can still amplify in gp160 
immunized animals after challenge (Hu et al., 1987). 
Several reasons might explain the failure of protective 

35 immunity: 

1 . The decisive epitopes of gp120 vary faster than 
the elimination by antibodies. 

40 2 The virus spread is mediated at the beginning of 
the infection by direct cell-cell contact. A humoral 
immune response is not sufficient and a cellular re- 
sponse to gp120 eventually not sufficient. 

*s 3 Enhancing antibodies may negatively influence 
disease progression. Complement dependent and 
Fc-mediated enhancement of HIV infection has 
been shown in different in vitro studies (Takeda et 
al., 1968, Homsey et al , 1989, Robinson et al., 

so 1989). 

4. Epitopes which mimic products of normal cellular 
genes elict immune responses, which attack normal 
cells (Reiher et al., 1986, Golding et al., 1988, 
55 1989), 

5 Immunosuppressive effects of the HIV envelope: 
free gp1 20 binds with high affinity to the CD4 recep- 
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tor molecule of target cells and labels them for AD- 
CC(Lyerty et a! , 1 968) and CTL attack in vitro (Sili- 
ciano et al , 1966, Lancavecchia et a) , 1988) Fur- 
thermore, there is evidence that binding of gpl20 
to the CD4 molecule interferes with the region of the 
CD4 receptor, which is necessary for the interaction 
with MHC class II molecules (Weinhold et al, 1 989, 
Clayton et al . 1989) Moreover, regions of gp 120 
homologous to those of the transmembrane glyco- 
protein of human type C retroviruses known to be 
highly suppressive for macrophage function are al- 
so present in HI V gp41 (Clancioia et al. , 1 988) 

[0005] Thus, the technical problem underlying the 
present invention is to provide DNA sequences encod- 
ing a modified retroviral p55-gag polypeptide that can 
be used for the immunization of mammals against ret- 
roviral diseases 

[0006] The solution to the above technical problem is 
achieved by providing the embodiments characterized 
m the claims 

[0007] Accordingly, the present invention relates to a 
DNA sequence encoding a modified retroviral gag 
polypeptide as characterized in the claims, said gag 
polypeptide containing at least one amino acid se- 
quence representing a non-gag polypeptide antigenic 
determinant, wherein the DNA sequence is derived from 
any of the retroviruses HIV-1 . HIV-2 or SIV. wherein the 
gag polypeptide is p55, wherein said amino acid se- 
quence substitutes a region(s) of said gag polypeptide, 
said region(s) being capable of presenting the inserted 
amino actd sequence to the immune system so as to 
elicit an immune response or is fused to the COOH ter- 
minus of said gag polypeptide, and wherein the region 
referred to above is located at ammo acid positions 99 
to 1 54, 21 1 to 241 , or 436 to 471 or at any combination 
thereof 

[0008] Such an immune response either is a humoral 
or a cell-mediated immune response. Such immune re- 
sponses involve the B-cell and/or T-cell compartment. 
[0009] The term "of presenting" refers to the availabil- 
ity of an antigen for immunerecognition in a way to ini- 
tiate primary and /or recall immune response. 
[0010] The regions into which said amino acid se- 
quences are inserted or which are substituted by said 
amino acid sequences are selecled according to the fol- 
lowing criteria: 

(a) hydrophilicity, 

(b) flexibility and 

(c) surface probability of the deleted region. 

[0011] In a preferred embodiment of the present in- 
vention the above referred to amino acid sequence re- 
places gag polypeptide sequence positions 
[0012] In another preferred embodiment of the 
present invention the DNA sequence encoding said ad- 
ditional amino acid sequence inserted into the gag 



polypeptide is inserted via a linker. Such linkers are con- 
ventional linkers which may contain several restriction 
enzyme cleavage sites permitting the incorporation of 
DNA sequences encoding the above mentioned addi- 
5 tional amino acid sequence according to conventional 
methods. 

[0013] In preferred embodiments of the present in- 
vention the non-gag polypeptide antigenic determinant 
is 

10 

(a) at least a part of the CD4-bmdmg domain of 
gp120; 

(b) at least a part of the variable region 3 of gpl 20; 
or 

'5 (c) at least a part of a conserved region of gp 41 

[0014] Particularly preferred parts of the CD4-binding 
domain of gp120are derived from the V3 region thereof 
and include the subregions and derivatives of said V3 
region which are described in detail in the European Pat- 
ent Application claiming priority of EP 90 10 5313.2 
[001 S] The above-mentioned parts of the proteins are 
selected regions thereof which are capable of inducing 
an immune response to the naturally occurring virus. 
Preferably they are capable of inducing the formation of 
antibodies which react with the naturally occurring virus 
or a cell-mediated immune response to infections with 
said virus 

[0016] In another embodiment the invention relates to 
recombinant vectors containing any of the DNA se- 
quences referred to hereinbefore. 
[0017] Said recombinant vectors include convention- 
al piasmids which may be used for the cloning or for the 
expression of the DNA sequence in a host cell. In case 
of expression piasmids the DNA sequence is preferably 
combined with a promoter sequence controlling its ex- 
pression in suitable host cells. 

[0018] In a further embodiment the invention relates 
to recombinant viruses containing a DNA sequence as 
referred to hereinbefore. Preferably, this recombinant vi- 
rus is derived from vaccinia virus. 
[0019] The invention also relates to host organisms 
which are transfqrmed by said recombinant vectors or 
recombinant viruses. 

[0020] Furthermore, the present invention relates to 
a modified retroviral gag polypeptide which is encoded 
by any of the DNA sequences referred to above. . 
[0021] The present invention additionally relates to 
aggregates which are in the form of particles. 
[0022] In a further embodiment the present invention 
relates to a method for the production of a modified ret- 
roviral gag polypeptide as characterized hereinbefore 
said method comprising cultivating a host organism as 
mentioned above on the suitable conditions and recov- 
ering the expression product from the medium. 
[0023] Its a further specific embodiment of the inven- 
tion to produce said gag particles in a baculo virus de- 
pendent expression system in Spodoptera frugiperda 
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insect cells and, using stably transfected cell lines, in 
Drosophila Schneider cells. 

[0024] Finally, the invention relates to a vaccine con- 
taining a recombnant virus as described hereinbefore, 
a polypeptide forming particles as described hereinbe- 
fore n preferred embodiments these vaccines also 
contain a pharmaceutical fy acceptable carrier and/or 
diluent 

[0025] To develop a recombinant designed vaccine, 
that is capable to induce protective immunity to HIV in- 
fection, detailed knowledge about antigenicity and var- 
iability of structures that are involved in virus adsorption 
and penetration are necessary. Few alternative ap- 
proaches are based on HIV derived gp1 20 depleted or 
partialry depleted particles or purified gag protein 

The following rationales are bases of our present 
invention 

[0026] 

1 Because of the observed variability of HIV large 
parts of immunological fy relevant gene products 
must be included 

2 Epitopes known to elict enhancing antibodies and 
epitopes known to mimic cellular proteins, should 
be excluded 

3. Those regions, that induce T-cell immunity and 
that are targets off ADCC, must be taken into con- 
sideration as components of the vaccine. 

4 The vaccine product should be generated as a 
particulate antigen to act as immunogen in a stable 
form without application of additional adjuvants. 

5 Alternatively recombinant viruses such as Vac- 
cinia, Herpes simplex or Adenovirus can be used to 
express these components directly in infected cells 

[0027] The possibility to produce premature p55-core 
particles in eukaryotic expression systems enables us 
to design a subunit vaccine, that performs the above 
mentioned postulates. Autologous p55-core particles 
are expressed by our group and others in the vaccinia 
and baculo expression system As known from other 
particular subunit vaccines ( e g. Hep. B 22 nm parti- 
cles), particulate structures show an intrinsic adjuvant 
potential which is used in our invention 

Production of recombinant p55/qp120 hybrid particles 
according to the invention 

[0028] As a consequence of all findings, we used 
p55-core particles as an autologous carrier for appropri- 
ate epitopes out of the context of other reading frames. 



1 ) p55-gag was cloned into a comercial pUC-vector 
and expressed in E. coli strain JM109 For cloning 
of the authentic p55 protein without untranslated se- 
quences the PCR (Polymerase Cham Reaction) 

5 was used Following expression of p55 in eukaryo- 
tic systems was achieved by recombinant Vaccinia 
and Baculo viruses The formation of p55 particles 
was proven by sucrose gradient sedimentation and 
electron microscopy. 

w 

2) The identification of appropriate positions m the 
p55-core protein for the insertion of epitopes from 
other reading frames was performed with computer 
assisted analysis of the p55 secondary structure 

*s (Wolf et al., 1988) By this approach we predicted 
four regions within the p55-core protein being ex- 
posed on the surface of Ihe protein 

3) For the developement of the recombinant 
20 p55-core/gp120-env sequences a polylinker was 

synthesised. This linker sequence contained all re- 
striction sites, which were necessary for the devel- 
opment and following expression of three distinct 
p55 deletion constructs each missing a region cod- 
25 mg for 30-45 amino acids By this compatibility of 
all deletion constructs for insertion of foreign se- 
quences, for subcloning and following expression 
in eukaryotic vector systems was achieved. 

30 4) In a first approach, three epitopes from the HIV- 
1 gp1 20-env reading frame were selected for inser- 
tion in the p55 deletion constructs: 

The CD4 binding region 

35 

[0029] Adsorption of free virus and HIV infected cells 
to CD4 target cells is directed by the binding of the viral 
external membrane protein gp120 to the cellular mem- 
brane protein CD4. The CD4 receptor molecule is mam- 

40 ly expressed on T4-lymphocy1es and calls of the mono- 
cyte- and macrophage lineage. The region being re- 
sponsible for the interaction with the CD4 receptor is lo- 
cated in the C-termina! part of gp120 (aa41 3-451) and 
well conserved in different HIV isolates (Kowalski et al., 

« 1 987, Lasky et al., 1 987). Although the CD4 binding re- 
gion seems not to be immunogenic in humans in natural 
infection, it was shown that the insertion of this region 
into the VP1 surface structural protein of poliovirus in- 
duces neutralizing antibodies in infected animals. More- 

50 over, monoclonal antibodies, directed towards this se- 
quence have neutralizing capacity and inhibit syncytia 
formation in vitro by blocking CD4 dependent attach- 
ment of free virus or HIV infected cells to the target cells 
(Sun et al , 1989). 

55 

GPGR-V3-IOOP of gp120 

[0030] The hypervariable V3-loop of the gp120 was 
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described from our group as the only hypervariable re* 
gion without consensus sequence for N-gtycosyiation 
and discussed in its immunological importance (Modrow 
et al . 1 987) This region was identified to be the major 
HIV-1 neutralizing epitope and could be correlated with 
a 24 aa sequence (aa 302-326) A 6 amino acid peptide 
is sufficient to induce neutralizing antibodies. This se- 
quence contains a 4 aa beta turn mottv, GPGR, that is 
highly conserved in different isolates (Paiker et al , 
1968 Goudsmit et al 1988). Flanking ammo acids 
seem to be critical for antibody binding and type specific 
virus neutralization A 14 aa sequence (315-329) was 
characterized to be an ADCC target region Moreover, 
if could be shown, that MHC class I restricted cytotoxic 
T-cells recognize a 18 aa peptide of the V3 region in the 
mouse model (Takahashi et al., 1988) How anti- 
V3-neutralizing antibodies actually inhibit infection and 
syncylia formation in vrtro (Skinner et al., 1988) is not 
clear to date. Possible hints are given by recent results, 
that indicate a processing of gp120 under certain assay 
conditions in 2 polypeptides (50 KD, 70 KD) The cleav- 
age site was mapped directly to the conserved se- 
quence GPGRA of the V3-loop. The processed gp120 
is still able to bind to the CD4 molecule, but cant be any 
longer recognized by anti-V3-neutralizing antibodies 
Trypstatin, a new Kunrtz-type protease inhibitor with a 
high sequenze homology to the gp1 20- V3 region, inhib- 
its the described protease activity and the following syn- 
cytia formation The V3 dependent, postbinding 
processing event seems to be a predisposition for the 
fusion of the outer viral membrane or the membrane of 
HIV-1 infected cells with a CD4 target cell (Hattori et al., 
1 989). This essentially could explain the inhibitory effect 
of anti-V3-neutralizing antibodies. Recent evidence in- 
dicates that the deletion of this loop from an infectious 
clone abolishes mfectivity of the virus. 

The qp41 conserved region 

[0031] The gp41 mediates the membrane fusion of 
bound HIV with the CD4 target cell and the syncytia for- 
mation of infected with uninfected cells (Kowalski et al., 
1987, Mc Clure et al., 1988). Monoclonal antibodies 
raised to a gp41 group specific antigen neutralize a pan- 
el of different HIV-1 isolates in vitro. Insertion of the gp41 
neutralizing epitope into the poltovirus VP1 and follow- 
ing immunization of experimental animals resulted in the 
induction of anti-gp41 -neutralizing antibodies, that in- 
hibited syncytia formation (Evans et al , 1989). 
[0032] The CD4 binding region and the gp41 fusogen- 
ic region were amplified and subcloned into the p55 de- 
letion constructs using PCR reaction. The consensus 
sequence of the major gp120 neutralizing epitope V3 
was chemically synthesized and also inserted into the 
p55 deletion clones To determine correct expression of 
the designed p55/gpt20 fusion proteins, the recom- 
binant proteins were produced in E. coli and verified by 
Western blot analysis. 



5) After subcloning of the final recombinant 
p55/gp120 constructs into eukaryotic transfer vec- 
tors these hybrid genes were expressed in vaccinia- 
and bacuto virus expression systems The correct 
expression was verified by Western blot analysis 
and immunofluorescence. By electronmicroscopy 
particle formation was studied. 

Brief description of the figures 



[0033] 

Fig 1 



Fig 2 
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Fig. 3: 



Fig 4: 



Description of the cloning procedure to 
the E. coli expression clone pUC8p55 

Expression of p55 (v-p55) and p55 in 
combination with the HIV protease (v- 
p55prt) by recombinant vaccinia viruses, 
C V1 cells were infected with 1 0 pf u of p55 
recombinant vaccinia virus. The cells 
were harvested after 36 hou rs (v-p55) and 
at different intervals after infection and re- 
suspended in boiling mix. The infected 
cells were assayed by conventional West- 
ern blot analysis as follows Cell tysates 
were separated in a 17 5% PAGE and 
blotted on nylon membranes (Schleicher 
and Schuell) 55KD and 41 KD recom- 
binant proteins were detected by mono- 
clonal antibodies directed to p24 (mab 
1 3/5) and to p1 7. As proven by the exper- 
iment, the HIV-1 protease has no influ- 
ence on the expression of p55 in the vac- 
cinia expression system. As shown by the 
reaction of the shortened 41 KD product 
with the anti-p17 monoclonal antibody, at 
least part of the shortened product shares 
the N-terminal sequences with the com- 
plete 55KD protein. 

Expression of p55 by recombinant bacu- 
ioviruses (b-p55). Spodoptera frugiperda 
cells were infected with 10 pfu of said vi- 
rus. Infected cells were harvested daily 
until day 5. Cells from day 1 -5 and culture 
supernatant from day 5 were resuspend- 
ed in boiling mix and assayed by conven- 
tional Western blot analysis. Recom- 
binant proteins were specifically detected 
by monoclonal antibodies directed to p24. 

2ml of cufture supernatant of b-p55 infect- 
ed cells, harvested 5 days after infection, 
were assayed by sucrose density sedi- 
mentation (2,5 hours, TST 41.14; 28000 
rpm) 19 fractions (600 u,l) were collected 
and 20 u.l of each fraction were analyzed 
by conventional Western blot analysis us- 
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ing p24 specific monoclonal antibodies for 
the detection of the recombinant protein 
As proven by following negativ staining, 
premature p55 particles accumulated in 
fraction 17 at a sucrose density of 45% 

Fig 5 Spodoptera frugiperda cells infected with 

"0 pfu b-p55. were fixed 5 days after in- 
fection in 2% glutaraldehyd and assayed 
for particle formation by u It rath in section 
electron microscopy Premature 90-110 
nm p55 particles were detected budding 
from the cytoplasmic membrane 

Fig 6 4 regions were predicted by computer as- 

sisted analysis of the p55 secondary 
structure to be exposed epitopes on the 
surface of the core protein. Those regions 
were deleted and supplemented by small 
potylmkers. selected for simple integra- 
tion of foreign eprtopes 

Fig. 7 synthetic primer sequences used in PGR 

reaction small synthetic linker fragments 
to make the p55 deletion constructs com- 
patible to each other with regard to the 
reading frame for the insertion of foreign 
eprtopes and a synthetically produced 
epitope of the HIV-1 gp120 

a) synthetic polylinker for the con- 
struction of the pUC8 derived 
plinS-vector 

b) synthetic primers used for amplifi- 
cation of the 3 part of the p55 deletion 
construct-4 

c) synthetic primer sequence neces- 
sary for amplification of the HIV-1 de- 
rived CD4 binding region of gp120. 

d) synthetic primer sequence used for 
amplification of the HIV-1 derived 
gp41 fusogenic region. 

e) sequence of a chemically synlhe- 
sized consensus region of the major 
HIV-1 neutralizing epitope V3 

Fig 8 cloning procedure for development of the 

pfin8p55 1 construct. 

Fig 9 cloning procedure for development of the 

plin8p55 2 construct. 

Fig. 10: cloning procedure for development of the 
plin8p55 3 construct. 

Fig. 11 : cloning procedure for development of the 
p)in8p55 4 construct. 



Fig 1 2a. Expression of three different plin8p55 de- 
letion constructs (plmBp55 2, 3, 4) next to 
the expression of the respective clones 
with the inserted consensus sequence of 

5 the major HIV-1 neutralizing epitope V3 

tplin6p55V3-2.-3,-4). Recombinant bac- 
teria were grown to an optical density of 
0 6, induced for 2 h by 2 mM IPTG. lysed 
in boiling mix and characterized by con- 

'0 ventional Western blot analysis. The re- 

combinant p55V3 fusion proteins were 
specifically detected by monoclonal anti- 
bodies directed to p24 (a) and by human 
serum pool (b) 

rs 

Fig. 1 2b: Expression of three different plin8p55 de- 
letion constructs (plin8p55 1,2,3, 4) next 
to the expression of the respective clones 
with the inserted CD4-bmdmg region of 

20 the HIV-1 gpl20 C3 region 

(plin8p55CD4-1 ,-2,-3.-4}. Recombinant 
bacteria were grown to an optical density 
of 0,6, induced for 2 h by 2 mM IPTG, 
lysed in boiling mix and characterized by 

25 conventional Western blot analysis. The 

recombinant p55CD4 fusion proteins 
were specifically detected by monoclonal 
antibodies directed to p24 

30 Fig. 13: Expression of three different p55/V3 fu- 
sion proteins (p55/V3-2,3,4) in E. coli after 
induction with 2mM IPTG at an O.D. of 
0.6. The recombinant p55V3 fusion pro- 
teins were specifically detected by mono- 

3S clonal antibodies directed to p24 (a) and 

(c) to the V3 epitope of a foreign isolate 
(lllb). A polyclonal serum raised against a 
synthetic peptide, representing the origi- 
nal sequence of the V3 consensus se- 

40 quence, detected the p55/V3 even better 

than the lllb-peptide derived monoclonal 
antibody. The fact, that neither the mono- 
clonal antibody, nor the polyclonal V3 spe- 
cific serum detect the p55V3-2 protein m- 

4£ dicates, that the antigenic context of the 

V3 region is important for immunological 
detection. 

Fig. 14: CV-1 cells were infected with 10 pfu v- 
50 p55V3-3, harvested 2 days after infection 

and characterized by conventional West- 
ern blot analysis using monoclonal anti- 
bodies directed to p24andthe lllb derived 
V3 region 
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[0034] The examples illustrate the invention. 
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Example 1 ; Express on of p55 in E coli (standard 
methods Sambrook etal., 1989) 

[0035] Before p55 could be produced in eukaryotic 
systems, it had to be cloned and expressed m E coli. 
For preliminary expression the pUC-vector system was 
chosen To clone the 5' sequence of the core protein 
precisely, without longer untranslated sequences, we in- 
serted a synthetic 62 bp oligonucleotide, encoding the 
N -terminal 15 aa of p55, in frame with the lacZ alpha 
fragment into the Bam Hi/Hind Ml site of the pUC 8 vec- 
tor Two 3' in the oligonucleotide localized restriction 
sites, Clal and Sail, enabled us to complete the gag 
reading frame by insertion of a 1694 bp p55-Clal/Hincil 
fragment, fig 1 ) The expression of the recombinant pro- 
tein in E coli alter induction with 2mM IPTG resulted in 
the production of a 55 KD protein proven by convention- 
al Western blot analysis using monoclonal antibodies. 

Example 2 Expression of p55 by recombinant vaccinia 
viruses 

[0036] The BamHl/Sall fragment encoding the total 
p55 reading frame, could be directly subcloned into the 
vaccinia pAvB transfer-vector and recombmed into vac- 
cinia viruses. Expression products were analyzed by 
conventional Western blot analysis using anti-p24 anti- 
bodies (fig 2) 

Example 3 Expression of p55 by recombinant baculo 
viruses 

[0037] In order to express the core protein by recom- 
binant baculo viruses, it had to be subcloned twice: The 
BamHl/Sall fragment had to be inserted into the Bam 
Hl/Sall site of pUC19 The p55 coding Sacl/Sall frag- 
ment was then further subcloned into the Sacl/Sa!l site 
of a commercial plC19R vector. After this procedure, the 
p55 coding sequence could be reclonad into a unique 
BamHI site of the baculo-transfervector pVL941 (Sum- 
mers et al 1 988). After a recombination event, the core 
protein was expressed by p55-recombinant baculo vi- 
ruses in spodoptera f rugiperda insect cells. The expres- 
sion was analyzed by Western blot analysis (fig. 3). 

Example 4; Identification of premature p55 particles 

[0038] p55-particle formation was characterized by 
sucrose sedimentation analysis and electron microsco- 
py Sucrose gradients were centrifuged at 28000 rpm 
for 1 50 minutes in an TST 41 1 4 rotor. 1 9 fractions were 
analysed by negative staining and Western blot analysis 
for p55 particles. Particles accumulated in fraction 1 7 at 
a sucrose density of 1 41 (fig. 4). Analysis of spodoptora 
frugiperda cells by ultrathin section electron microscopy 
identified premature p55 particles budding from the cy- 
toplasmic membran into the culture medium (fig. 5) 



Example 5 Computer assisted analysis of p55 
secondary structure 

[0039] To be able to insert selected epitopes derived 
5 from other reading frames than gag into the core protein 
in a rational manner, several p55 deletion constructs 
missing a stretch of 1 20 to 1 80 bp had to be established 
on DNA level We decided, based on computer assisted 
analysis of the p55 secondary structure, to delete four 
io 30 to 45 ammo acids encoding sequences according to 
criteria of exposrtion of the respective regions on the sur- 
face of the p55 protein (fig. 6). Ail deletion mutants were 
derived from the pUC8p55 expession clone. 

is Example 6 Construction of the p55 deletion constructs 

[0040] Basis of all four p55 deletion constructs was 
an especially designed polylmker supplementing the 
pUC8 derived polylinker. The new linker fragment con- 

20 tamed all restriction sites for construction of four differ- 
ent p55 deletion clones, for direct expression in E. coli 
and for direct subctonmg of the final constructs into dif- 
ferent transfer vectors, designated for eukaryotic gene 
expression The resulting pUC8 denvat was called plin8 

2B <f ig .7a). 

Reference 1: p55 deletion construct-1 (plin8p55 1) 

[0041] The development of the p55 deletion con- 
30 struct- 1 based on the pUCl9p55 clone described 
above. To delete two Accl sites, the p55 coding se- 
quence was shortened for the 1100 bp 3'Pstl fragment 
(pUC19p55BP) A26bp linker fragment, containing two 
additional restriction sites (Sacl/Xhol; fig. 7b) was in- 
35 serted into the Clal/Accl sites of the N-terminal p55 cod- 
ing sequence to achieve compatibility of the described 
construct to all following p55 deletion clones 
(pUC19p55BP 1). By this, a 129bp DNA fragment, en- 
coding 43aa was deleted, Afterwards, the p55 coding 
40 sequence was completed by the 3'Pstl/Sall fragment 
(pUC19p55 1). The resulting p55 deletion fragment-1 
was subcloned into the plinS vector (plin8p55 1) (fig. 8). 

Example 7: p55 deletion construct-2 (plinBp55 2) 

45 

[0042] The pUC8 derived 300bp BamHI/Hindlll frag- 
ment, encoding an N-terrninal part of p55 was cloned 
into the BamHI/Hindlll site of plinS (plin8p55BH). Aften- 
vards, the I283bp 3'Nsil/Sall fragment was inserted into 
so the Pstl/Sall site of plmBp55BH (plin8p55 2) (fig.9). 

Example 8: Development of the deletion construct-3 
(plin8p55 3) 

55 [0043] A pUC8p55 derived BamHl/Sall fragment, en- 
coding the complete H1V-1 core protein was subcloned 
into the BamHl/Sall sites of the described plin8 vector 
(plin8p55) To make the construct compatible to the oth- 
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er p55 deletion clones, a 27bp Xhol/Sacl linker fragment 
was inserted into the Pstl/Spel srte of plin8p55 The re* 
suiting p55 deletion construct was renamed plm8p55 3 

;f,g 10) 

Example 9 Development of the deletion construct-4 

;plm6p55 4] 

[0044] The complete pUCSp55 derived gag coding 
sequence was cloned into the BamHI/Sall site of plinS 
(plm8p55) The 3'parl (encoding aa 471-512) of the p55 
coding sequence was amplified by polymerase chain re- 
action using a 61 bp 5'pnmer containing five different re- 
striction sites (BamHI Bglll, Xhol, EcoRI, Sad) and a 
21 bp 3'pnmer containing a Hindi restriction site (fig. 7d). 
The amplified Bglll/Sall fragment was inserted into the 
Bglll/Sall site of the plin8p55 construct (fig 11) In the 
final plm8p55 4clone, a 35aa encoding 105bp sequence 
was deleted 

Example 10 Compatibility of the four p55 deletion 
constructs 

[0045] The developed p55 deletion constructs are 
compatible wrth regard to: 

1 the insertion of foreign sequences. A defined se- 
quence can be inserted into each of the four ca- 
settes without changes in the reading frame. 

2. the possibility to directly subclone the completed 
constructs into vectors appropriate for eukaryotic 
gene expression. 

Example 1 1 : Expression of the p55 deletion constructs 
in E coli 

[0046] All deletion constructs were expressed in E. 
coli JM109 after induction with 2mM IPTG The expres- 
sion products were verified by conventional Western 
blot analysis using anti p24 monoclonal antibodies. 

Example 12: Insertion of selected epitopes of other 
reading frames 

[0047] 

1 . The CD4 binding region of the H1V-1 gpl20 and 
the fusogenic region of the gp41 were amplified by 
PCR reaction 5'primers contained a Xhol-, 3'prim- 
ers a Saci site to be able to insert amplified Xhol/ 
Sad fragments into the p55 deletion constructs (fig. 
70). 

2 A designed consensus sequence of the gp120 
major neutralizing epitope V3 was chemically syn- 
thesized and integrated into the Xhol/Sacl site of 
the p55 deletion constructs (fig.7f). 



Example 13: Expression of the completed p55/qp120 
fusion proteins in E. coli 

[0048] The p55/gp120 fusion products described in 
s example 15 were expressed in E. coli after induction 
with 2 mW IPTG and analyzed by conventional Western 
blot analysis using anti-p24 monoclonal antibodies and 
a human serum pool (fig 12A) 

'0 Example 14: Vesication of correct expression of an 
inserted epitope 

[0049] The expression of the inserted gpl20 major 
neutralizing epitope V3 was verified using a commercial 
monoclonal antibody directed to the V3 region of the HT- 
LVIIIb strain by conventional Western blot analysis. A 
polyclonal monospecific serum raised to the synlhetic 
V3 consensus peptide also recognized the integrated 
epitope in Western blot analysis 

20 

Example 1 5 Subcloning of the completed p55/qp 1 20 
constructs in eukaryotic expression vectors 

[0050] The p55/gp120 constructs were subcloned (i) 
2S into the Bglll/Sall site of the vaccinia transfer vector 
pAvB(ii), into the unique BamHI site of the baculo trans- 
fer vector pVL941 and (m) the Xbal/Sall site of the pMD 
vector for expression of the chimeric proteins in CHO 
cells. 

30 

Example 16: Expression of the completed p55/qp1 20 
constructs in eukaryotic expression systems 

[0051] After transfect ion and recombination of the hy- 
35 brid genes into the viral DNA (Vaccinia, Baculo), the fu- 
sion proteins were expressed by recombinant vaccinia 
viruses in CV1- and by recombinant baculo viruses in 
Spodoptera frugiperda cells. The expression products 
were verified by conventional Western blot and immun- 
40 ofluorescence analysis with specific anti-p24 mono- 
clonal antibodies (fig .14). 

Example 17: Analysis of particle formation 

45 [0052] Particle formation was studied by electron mi- 
croscope using uttrathin sections of glutaraldehyd fixed 
cells infected with p55/gp120 recombinant vaccinia- or 
baculo viruses. 
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binant vector according to claim 5, or a recombinant 
virus according to claim 6 or 7 

9. A method for the production of a modified retroviral 
gag polypeptide according to claim 1 or 2, which 
comprises cultivating a host organism according to 
claim 8 under suitable conditions and recovering 
the expression product from the medium 



Claims 



Claims for the following Contracting States : ES, GR 

IS 

1 . A modified retroviral gag polypeptide which forms a 
particle wherein said gag polypeptide contains at 
least one amino acid sequence representing a non- 
gag polypeptide antigenic determinant, wherein the 
retrovirus is HIV-1. HIV-2 or SIV. wherein the gag 20 
polypeptide is p55, wherein said amino acid se- 
quence substitutes (a) region(s) of said gag 
polypeptide, satd region(s) being capable of pre- 
senting the inserted ammo acid sequence to the im- 
mune system so as to elicit an immune response, 2s 
or is (are) fused to the COOH-temnmus of said gag 
polypeptide and wherein said region is located at 
ammo acid positions 99 to 154, 211 to 241, or 436 

to 471 or at any combination thereof 

30 

2. The modified retroviral gag polypeptide according 
to claim 1 , wherein the non-gag polypeptide anti- 
genic determinant is 

(a) at least a part of the CD4-binding domain of 35 
gp120, 

(b) at least a part of the variable region 3 of 
gpl20; or 

(c) at least a part of the fusogenic region of 
gp41 . 40 

3. A DNA sequence encoding the modified retroviral 
gag polypeptide according to claim 1 or 2. 

4. The DNA sequence according to claim 3, wherein *s 
the DNA sequence encoding the amino acid se- 
quence is inserted via a linker. 

5. A recombinant vector containing a DNA sequence 
according to claim 3 or 4 50 

6. A recombinant virus containing a DNA sequence 
according to claim 3 or 4. 

7. The recombinant virus according to claim 6, which 55 
is a vaccinia virus. 

8. A host organism which is transformed by a recom- 



10. The method according to claim 9, wherein said host 
organism is an insect cell preferably a Spodoptera 
frugiperda cell and wherein said virus with which 
said insect cell is transformed is a recombinant in- 
sect virus, preferably a bacuto virus. 

11 . The method according to claim 9, wherein said host 
cell is an insect cell, preferably a Drosophila Sch- 
neider cell, and wherein said recombinant vector 
with which said insect celt is transformed is stably 
rephcable in insect cells 

12. A vaccine containing a recombinant virus according 
to claim 6 or 7 or a modified retroviral gag polypep- 
tide according to claim 1 or 2, optionally in combi- 
nation with a pharmaceutical^ acceptable carrier 
and/or diluent 



Claims for the following Contracting State : GR 

1 . A modified retroviral gag polypeptide which forms a 
particle, wherein said gag polypeptide contains at 
least one amino acid sequence representing a non- 
gag polypeptide antigenic determinant, wherein the 
retrovirus is HIV-t, HIV-2 or SIV, wherein the gag 
polypeptide is p55, wherein said amino acid se- 
quence substitutes (a) region(s) of said gag 
polypeptide, said region(s) being capable of pre- 
senting the inserted amino acid sequence to the im- 
mune system so as to elicit an immune response, 
or is (are) fused to the COOH-terminus of said gag 
polypeptide, and wherein said region is located at 
amino acid positions 99 to 154, 211 to 241, or 436 
to 471 or at any combination thereof. 

2. The modified retroviral gag polypeptide according 
to claim 1, wherein the non-gag polypeptide anti- 
genic determinant is 

(a) at least a part of the CD4-binding domain of 
gp120; 

(b) at least a part of the variable region 3 of 
gp120; or 

(c) at least a part of the fusogenic region of 
gp41. 

3. A DNA sequence encoding the modified retroviral 
gag polypeptide according to claim 1 or 2. 
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4 The DNA sequence according to claim 3, wherein 
the DNA sequence encoding the amino acid se- 
quence is inserted via a linker 

5 A recombinant vector containing a DNA sequence 
according to claim 3 or 4 

6 A recombinant virus containing a DNA sequence 
according to claim 3 or 4 

7 The recombinant virus according to claim 6. which 
is a vaccinia virus 

8 A host organism which is transformed by a recom- 
binant vector according to claim 5, or a recombinant 
virus according to claim 6 or 7 

9 A method for the production of a modified retroviral 
gag polypeptide according to claim 1 or 2, which 
comprises cultivating a host organism according to 
claim 9 under suitable conditions and recovering 
the expression product from the medium 

1 0. The method according to claim 9, wherein said host 
organism is an insect cell, preferably a Spodoptera 
frugiperda cell and wherein said virus with which 
said insect cell is transformed is a recombinant in- 
sect virus, preferably a baculo virus 

11. The method according to claim 9, wherein said host 
cell is an insect cell, preferably a Drosophila Sch- 
neider cell, and wherein said recombinant vector 
with which said insect cell is transformed is stably 
replicable in insect celts. 

12. Use of a recombinant virus according to claim 6 or 
7 or a modified retroviral gag polypeptide according 
to claim 1 or 2, optionally in combination with a phar- 
maceutical^ acceptable carrier and/or diluent for 
the preparation of a vaccine. 

Claims for the following Contracting State : ES 

1 . A method for the production of a DNA sequence en- 
coding a modified retroviral gag polypeptide which 
forms a particle, wherein said gag polypeptide con- 
tains at least one amino acid sequence represent- 
ing a non-gag polypeptide antigenic determinant 
wherein said gag polypeptide encoding DNA se- 
quence is derived from any of the retroviruses HIV- 
1, HIV-2 or S!V, wherein said DNA sequence en- 
coding said amino acid sequence substitutes (a) re- 
gion^) of said DNA sequence encoding said gag 
polypeptide, said region(s) being capable of pre- 
senting the amino acid sequence encoded by the 
inserted DNA sequence to the immune system so 
as to elicit an immune response, or wherein said 



DNA sequence encoding said ammo acid sequence 
is fused to the DNA sequence encoding the COOH- 
terminus of said gag polypeptide, and wherein said 
region is located at ammo acid positions 99 to 1 54, 

5 211 to 241. or 436 to 471 or at any combination 
thereof, said method comprising the insertion of at 
least one DNA sequence encoding a non-gag ami- 
no acid sequence into a DNA sequence encoding 
said gag polypeptide or the substitution of at least 

to one codon of a DNA sequence encoding said gag 
polypeptide by a DNA sequence encoding a non- 
gag amino acid sequence 

2. The method according to claim 1 , wherein the DNA 
is sequence encoding the additional amino acid se- 
quence ts inserted via a linker. 

3. The method according to claim 1 or 2, wherein the 
non-gag polypeptide antigenic determinant is 

20 

(a) at least a part of the CD4-binding domain of 
gp120, 

(b) at least a part of the variable region 3 of 
gpl20; or 

25 (c) at least a part of the fusogenic region of 

gp41. 

4. A method for the production of a recombinant vector 
comprising the insertion of a DNA sequence ac- 
cording to any one of claims 1 to 3 into a vector mol- 
ecule. 

5. A method for the production of a recombinant virus 
comprising the steps of inserting a DNA sequence 

35 according to any one of claims 1 to 3 into a viral 
DNA molecule. 

6. The method according to claim 5, wherein the re- 
combinant virus is a vaccinia virus. 

40 

7. A method for the production of a host carrying a re- 
combinant vector obtainable by a method according 
to claim 4 or a recombinant virus obtainable by a 
method according to claim 5 or 6, said method com- 
prising the incorporation of said recombinant vector 
or said recombinant virus into a suitable host. 

8. A method for the production of a modified retroviral 
gag polypeptide which is encoded by a DNA se- 

so quence according to any one of claims 1 to 3, com- 
prising the steps of cultivating a host obtainable by 
a method according to claim 7 under suitable con- 
ditions and recovering said polypeptide from the 
medium. 

55 

9. A method according to claim 8, wherein the 
polypeptides form particles 
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10. The method according to claim 8 or 9, wherein said 
host organism ts an insect cell, preferably a Spo- 
doptera frugiperda call and wherein said virus with 
which said insect cell is transformed is a recom- 
binant insect virus, preferably a baculo virus. 

1 1 . The method according to claim 8 or 9. wherein said 
host cell is an insect cell, preferably a Drosophila 
Schneider cell and wherein said recombinant vec- 
tor with which said insect cell is transformed ts sta- 
bly replcabte in insect cells. 

Patentan«pruch« 

Paten tan tpruch* fur folgende Vertragsstaaten : ES, 
GR 

1. Modifiziertes retrovirales gag-Polypeptid, das em 
Partikel bildet, wobei das gag-Polypeptid mmde- 
stens eme Ammosauresequenz enthalt, die eme 
nicht-gag-Polypeptid-antigene Determinante dar- 
stellt, wobei das Retrovirus HIV-1, HIV-2 oder SIV 
ist. wobei das gag-Polypeptid p55 ist, wobei die 
Ammosauresequenz (emen) Bereich(e) des gag- 
Polypeptids erseLzt, der (die) die emgefugte Ammo- 
sauresequenz dem Immunsystem prasentieren 
kann/konnen, sodaG eme Immunantwort hervorge- 
rufen wird, oder der (die) mit dem COOH-Terminus 
des gag-Polypeptids verbunden ist/smd, und wobei 
der Bereich in den Aminosaurepositionen 99 bis 
1 54 ; 21 1 bis 241 oder 436 bis 471 oder jeder Kom- 
binatlon davon liegt. 

2. Modifiziertes retrovirales gag-Polypeptid nach An- 
spruch 1, wobei dte nicht-gag-Polypeptid-antigene 
Determinante 

(a) mindestens einen Teil der CD4-bindenden 
Domane von gpl20; 

(b) mindestens einen Teil des variablen Be- 
reichs 3 von gp1 20; Oder 

(c) mindestens einen Teil des tusogenen Be- 
retchs von gp41 

umfaBt. 

3. DNA-Sequenz, die ein modifiziertes retrovirales 
gag-Polypeptid nach Anspruch 1 oder 2 codiert 

4. DNA-Sequenz nach Anspruch 3, wobei die DNA- 
Sequenz, die die Aminosauresequenz codiert, uber 
einen Linker eingefugt ist. 

5. Rekombmanter Vektor, der die DNA-Sequenz nach 
Anspruch 3 oder 4 beinhaltet. 



6. Rekombmantes Virus, das die DNA-Sequenz nach 
Anspruch 3 oder 4 beinhaltet. 

7. Rekombmantes Virus nach Anspruch 6. das em 
5 Vaccinia- Virus ist. 

8. Wirtsorganismus, der mit einem rekombinanten 
Vektor nach Anspruch 5 oder einem rekombinanten 
Virus nach Anspruch 6 oder 7 transformiert ist. 

10 

9. Verfahren zur Herstellung eines modifizierten retro- 
vtralen gag-Polypeptids nach Anspruch 1 oder 2, 
das das Zuchten eines Wirtsorganismus nach An- 
spruch 8 unter geeigneten Bedingungen und die 

75 Gewinnung des Expressionsprodukts aus dem Me- 
dium umfaBt. 

10. Verfahren nach Anspruch 9, wobei der Wirtsorga- 
nismus eme Insektenzelle ist, vorzugsweise eme 

20 Spodoptera frugiperda-Zelle, und wobei das Virus, 
mit dem die Insektenzelle transformiert ist, ein re- 
kombmantes Insektenvirus ist, vorzugsweise em 
Baculovirus 

2S 11. Verfahren nach Anspruch 9, wobei die Wirtszelle ei- 
ne Insektenzelle ist, vorzugsweise eine Drosophila 
Schneider-Zelle, und wobei der rekombinante Vek- 
tor, mrt dem die Insektenzelle transformiert ist, in 
den Insektenzellen stabil replizierbar ist. 

30 

12. Impfstoff, der em rekombmantes Virus nach An- 
spruch 6 oder 7 oder ein modifiziertes retrovirales 
gag-Polypeptid nach Anspruch 1 oder 2 beinhaltet, 
gegebenenfalls in Kombination mit einem pharma- 
35 zeutisch vertraglichen Trager und/oder Verdun- 
nungsmittel. 

Patentanspruche fur folgenden Vortragsstaat : GR 

40 

1. Modifiziertes retrovirales gag-Polypeptid, das ein 
Partikel bildet, wobei das gag-Polypeptid minde- 
stens eine Aminosauresequenz enthalt, die eine 
nicht-gag-Polypeptid-antigene Determinante dar- 

4S stelft, wobei das Retrovirus HIV-1 , HIV-2 oder SIV 
ist, wobei das gag-Polypeptid p55 ist, wobei die 
Aminosauresequenz (einen) Bereich(e) des gag- 
Polypeptids ersetzt, der (die) die eingefugte Amino- 
sauresequenz dem Immunsystem prasentieren 

so kann/konnen, sodaB eine Immunantwort hervorge- 
rufen wird, oder die mit dem COOH-Terminus des 
gag-Polypeptids verbunden ist/sind, und wobei der 
Bereich in den Aminosaurepositionen 99 bis 154, 
21 1 bis 241 , oder 436 bis 471 oder jeder Kombina- 

55 tion davon liegt. 

2. Modifiziertes retrovirales gag-Polypeptid nach An- 
spruch 1, wobei die nicht-gag-Polypeptid-antigene 
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Determinants 

(a) mindestens einen Teil der CD4-bindenden 
Domane von gp1 20; 

(b) mmdestens einen Teil des variablen Be- 
retchs 3 von gpl 20; oder 

(c) mmdestens einen Teil des fusogenen Be- 
reichs von gp41 

umfaQt 

3. DNA-Sequenz. die ein modifiziertes retrovirales 
gag-Polypeptid nach Anspruch 1 oder 2 codiert 

4. DNA-Sequenz nach Anspruch 3, wobei die DNA- 
Sequenz. die die Ammosauresequenzcodien, uber 
einen Linker eingefugt ist 

5. Rckombinanter Vektor. der die DNA-Sequenz nach 
Anspruch 3 oder 4 bemhaltet 

6. Rekombinantes Virus, das die DNA-Sequenz nach 
Anspruch 3 oder 4 bemhaltet 

7. Rekombinantes Virus nach Anspruch 6, das em 
Vaccinia -Virus ist. 

8. Wirtsorganismus, der mit emem rekombmanten 
Vektor nach Anspruch 5 oder einem rekombinanten 
Virus nach Anspruch 6 oder 7 transformiert ist. 



Patentan»pf ucho fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer DNA-Sequenz, die 
em modtfiziertes retrovirales gag-Polypeptid co- 

5 cien. das em Partikel formt, wobei das gag-Poly- 
peptid mmdestens eine Aminosauresequenz ent- 
hart die eine nicht-gag-Pofypeptid-antigene Deter- 
minate darstellt. wobei die gag-Polypeptid-codie- 
fende DNA-Sequenz von einem der Retroviren HI V- 

'0 i . HI V-2 oder StV stammt. wobei die die Aminosau- 
resequenz codierende DNA-Sequenz (einen) Be- 
reich(e) der DNA-Sequenz ersetzt, der (die) das 
gag-Porypeptid codiert, wobei der (die) Bereich(e) 
dem Immunsystem die von der eingefugten DNA- 

75 Sequenz codierte Aminosauresequenz prasentie- 
ren kann/konnen, so da3 eine Immunantwort her- 
vorgerufen wird, oder wobei die die Aminosaurese- 
quenz codierende DNA-Sequenz mit der den 
COOH-Terminus des gag-Polypeptids codierenden 

20 DNA-Sequenz verbunden ist, und wobei der Be- 
reich in den Aminosaurepositionen 99 bis 154, 211 
bis 241 oder 436 bis 471 oder jeder Kombination 
davon liegt, wobei das Verfahren die Einfiigung 
mmdestens einer DNA-Sequenz, die eine nicht- 

25 gag-Amtnosauresequenz codiert, in eine das gag- 
Polypeptid codierende DNA-Sequenz oder den 
Austausch von mtndestens einem Codon einer das 
gag-Polypeptid codierenden DNA-Sequenz durch 
eine eine mcht-gag-Aminosauresequenz codieren- 

30 de DNA-Sequenz umfa3t. 



9. Verfahren zur Herstellung eines modifizterten retro- 
viralen gag-Polypeptids nach Anspruch 1 oder 2, 
das das Zuchten eines Wirtsorganismus nach An- 
spruch 8 unter geeigneten Bedingungen und die 
Gewinnung des Expressionsprodukts aus dem Me- 
dium umfa3t. 

10. Verfahren nach Anspruch 9, wobei der Wirtsorga- 
nismus eine insektenzelle ist, vorzugsweise eine 
Spodoptera frugiperda-2elle : und wobei das Virus, 
mit dem die Insektenzelle transformiert ist, ein re- 
kombinantes Insektenvirus ist, vorzugsweise ein 
Baculovirus. 

11 . Verfahren nach Anspruch 9, wobei die Wirtszelle ei- 
ne Insektenzelle ist, vorzugsweise eine Drosophila 
Schneider-Zella, und wobei der rekombinante Vek- 
tor, mit dem die Insektenzelle transformiert ist, in 
den Insektenzellen stabil replizierbar ist. 

12. Verwendung eines rekombinanten Virus nach An- 
spruch 6 oder 7 oder eines modifizierten retrovira- 
len gag-Polypeptids nach Anspruch 1 oder 2, gege- 
benenfalls in Kombination mit einem pharmazeu- 
tisch vertraglichen Trager und/oder Verdunnungs- 
mittel zur Herstellung eines Vakzins. 



2. Verfahren nach Anspruch 1 , wobei die die zusatzli- 
che Aminosauresequenz codierende DNA-Se- 
quenz uber einen Linker eingefugt ist. 

35 

3. Verfahren nach Anspruch 1 oder 2, wobei die nicht- 
gag-Polypeptid-antigene Determinante 

(a) mmdestens ein Teil der CD4-bindenden Do- 
40 mane von gp1 20; 

(b) mindestens ein Teil des variablen Bereichs 
3 von gp120; oder 

(c) mindestens ein Teil des fusogenen Bereichs 
von gp41 

45 

ISt. 

4. Verfahren zur Herstellung eines rekombinanten 
Vektors, das das Einfugen einer DNA-Sequenz 
nach einem der Anspruche 1 bis 3 in ein Vektormo- 
lekul umfafM. 

5. Verfahren zur Herstellung eines rekombinanten Vi- 
rus, das die Schrrtte zum Einfugen einer DNA-Se- 
quenz nach einem der Anspr iche 1 bis 3 in ein vi- 
rales DNA-Molekul umfaflt 

6. Verfahren nach Anspruch 5, wobei das rekombi- 
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nante Vims ein Vaccinta-Virus ist 

7. Verlahren zur Herstellung emes Wirts. der etnen 
durch ein Vertahren nach Anspruch 4 erhaltlichen 
rekombinanten Vektor oder ein durch ein Verlahren 
nach Anspruch 5 oder S erhalthches rekombinantes 
Virus tragt, wobei das Verlahren das Embringen des 
rekcxnbinanten Vektors oder des rekombinanten Vi- 
rus in emen geeigneten Wirt umfasst 

8. Verlahren zur Herstellung eines modtfizierten retro- 
viralen gag-Polypeptids, das durch eine DNA-Se- 
quenz nach einem der Anspruche 1 bis 3 codiert 
wird, umlassend die Schrrtte der Zuchtung eines 
durch ein Vertahren nach Anspruch 7 erhaltlichen 
Wirts unter geeigneten Bedingungen und die Ge- 
winnung des Polypeptids aus dem Medium 

9. Vertahren nach Anspruch 3, wobei die Polypeptide 
Partikel bilden 

10. Vertahren nach Anspruch 9 oder 9, wobei der Wirts- 
organismus eine Inssktenzelle, vorzugsweise eine 
Spodoptera frugiperda-Zelle und wobei das Virus, 
mit dem die Insektenzelle translormiert ist, ein re- 
kombinantes Insektenvirus ist, vorzugsweise em 
Baculovirus. 

11. Vertahren nach Anspruch 8 oder 9, wobei die Wirts- 
zelle eine Insektenzelle ist, bevorzugt eine Droso- 
phila Schneider-Zelle. und wobei der rekombinante 
Vektor, mit dem die Insektenzelle transformiert ist, 
in den Insektenzellen stabil replizierbar ist 

Revendlcatlon« 



Revendications pour les Etats contractants 
suivants : ES, GR 

1. Polypeptide gag retroviral modifie constituant une 
particule, dans lequel ledit polypeptide gag contient 
au moms une sequence d'aminoacides represen- 
tant un determinant antig6nique polypeptidique 
non-gag, dans lequel le retrovirus est VIH-1 , VIH-2 
ou SI V, dans lequel le polypeptide gag est p55, dans 
lequel ladite sequence d'aminoacides remplace 
une (des) regkxi(s) dudit polypeptide gag, ladite 
(lesdites) r6gion(s) etant capable(s) de presenter 
au systeme immunitaire la sequence d'aminoaci- 
des ins6r6e, de maniere a susciter une reponse im- 
munitaire, ou etant soud6e(s) a rextr6mite COOH- 
terminale dudit polypeptide gag, et dans lequel la- 
dite region est localisee aux positions d'aminoaci- 
des 99 a 154, 211 a 241, ou 436 a 471, ou a une 
combmaison quelconque de celles-ci 



2. Polypeptide gag retroviral modifie, selon la reven- 
dication 1 dans lequel le determinant antig6nique 
polypeptidique non-gag est 

5 (a) au moms une partie du domaine de liaison 

aCD4de gp120; 

ib) au moms une partie de la region variable 3 
de gp120 ou 

(C) au moms une partie de la region fusiogene 
• o de gp4i 

3. Sequence d'ADN codant pour le polypeptide gag 
retroviral modifie. seion la revendication 1 ou 2 

4. sequence d'ADN selon la revendication 3, dans !a- 
quelle la sequence d'ADN codant pour la sequence 
d'aminoacides est ins6r6e par I'interme'diaire d'un 

lieur. 

20 5, \/ecteur recombinant contenant une sequence 
d'ADN selon la revendication 3 ou 4 

6. Virus recombinant contenant une sequence d'ADN 
selon la revendication 3 ou 4. 

25 

7. Virus recombinant selon la revendication 6, qui est 
un virus de la vaccine 

8. Organ isme hote qui est transform6 par un vecteur 
30 recombinant selon la revendication 5 ou un virus re- 
combinant selon la revendication 6 ou 7 

9. Precede pour ia production d'un polypeptide gag re- 
troviral modifie, selon la revendication 1 ou 2, com- 

35 prenant la culture d'un organisme hOte selon la re- 
vendication 8, dans des conditions appropnees, et 
la recuperation du produit d'expression a partir du 
milieu. 

40 10. Precede selon la revendication 9. dans lequel ledit 
organisme hote est une cellule d'insecte, de prefe- 
rence une cellule de Spodoptera frugiporda, et dans 
lequel ledit virus par lequel ladite cellule d'insecte 
est transform6e est un virus recombinant d'insecte, 

45 de preference un baculovirus. 

11. Procede selon la revendication 9, dans lequel la cel- 
lule hdte est une cellule d'insecte, de preference 
une cellule de Schneider de Drosophifa, et dans !e- 
quel ledit vecteur recombinant par lequel ladite cel- 
lule d'insecte est transform6e est replicable de fa- 
con stable dans des cellules d'insectes. 

12. Vaccin contenant un virus recombinant selon la re- 
55 vendication 6 ou 7, ou un polypeptide gag retroviral 

modilie, selon la revendication 1 ou 2, eventuelle- 
ment en association avec un vehicule et/ou diluant 
pharmaceutiquement acceptable 
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Revendication* pour l Etat contractant suivant : GR 

1. Polypeptide gag retroviral modifie constituant une 
particuie. dans lequel iedit polypeptide gag contient 
au moms une sequence d'ammoacides represen- 
tant un determinant antigenique poiypeptidique 
non-gag, dans lequel le retrovirus est VIH-1 VIH-2 
ou SI V dans lequel le polypeptide gag est p55, dans 
lequel acJite sequence a'ammoacides remplace 
une /des) region) s) dudit polypeptide gag ladite 
fasciites) region(s) etant capable(s) de presenter 
au systeme immunitaire ia sequence d'ammoaci- 
des inseree, de maniere a susciter une reponse im- 
munrtaire. ou etant soudee(s) a I'extremite COOH- 
termmale dudit polypeptide gag, et dans lequel la- 
dite region est tocahsee aux positions d'ammoaci- 
des 99 a 154. 211 a 241, ou 436 a 471 ou a une 
association quelconque de celles-ci 

2. Polypeptide gag retroviral modifie. selon la reven- 
dication 1 dans lequel le determinant antigenique 
poiypeptidique non-gag est 

(a) au motns une partie du domaine de liaison 
a CD4 de gp120; 

(b) au moms une partie de la region variable 3 
de gp120; ou 

(c) au moms une partie de la region fusiogene 
de gp41 

3. Sequence d'ADN codant pour te polypeptide gag 
retroviral modifie selon la revendication 1 ou 2. 

4. Sequence d'ADN selon la revendication 3, dans la- 
quelle ia sequence d'ADN codant pour la sequence 
d'ammoacides est inseree par I'mtermediaire d'un 
lieur 

5. Vecteur recombinant contenant une sequence 
d'ADN selon la revendication 3 ou 4 

6. Virus recombinant contenant une sequence d'ADN 
selon la revendication 3 ou 4. 

7. Virus recombinant selon la revendication 6, qui est 
un virus de la vaccine. 

8. Organisme hfite qui est transforms par un vecteur 
recombinant selon la revendication 5 ou un virus re- 
combinant selon la revendication 6 ou 7 

9. Procede pour la production d'un polypeptide gag re- 
troviral modi1ie\ selon la revendication 1 ou 2, com- 
prenant la culture d'un organisme hote selon la re- 
vendication 8, dans des conditions appropriees, et 
la recuperation du produit d'expression a partir du 
milieu. 



10. Procede selon la revendication 9. dans lequel iedit 
organtsme h<5te est une cellule d'insecte, de prefe- 
rence une cellule de Spodoptera fwgiperda, etdans 
lequel ledrt virus par iequel ladite cellule d'insecte 

5 est transformee est un virus recombinant d'insecte, 

de preference un baculovirus. 

11. Procede selon la revendication 9. dans lequel la cel- 
lule hote est une cellule d'insecte, de preference 

io une cellule de Schneider de Drosophtla, et dans le- 
quel Iedit vecteur recombinant par lequel ladite cel- 
lule d'insecte est transformee est replicable de fa- 
con stable dans des cellules d'insectes. 

'5 12. Utilisation d'un virus recombinant selon ia revendi- 
cation 6 ou 7. ou d'un polypeptide gag retroviral mo- 
dilie, selon la revendication 1 ou 2, eventuellement 
en association avec un vehicule et/ou diluant phar- 
maceutiquement acceptable, pour la fabrication 

so d'un vaccin 



Ravendlcations pour I'Etat contractant suivant : ES 

25 1. Procede pour la production d'une sequence d'ADN 
codant pour un polypeptide gag retroviral modifie 
constituant une particule, dans lequel Iedit polypep- 
tide gag contient au moms une sequence d'aminoa- 
cides representant un determinant antigenique po- 
30 lypeptidique non-gag, dans lequel ladite sequence 
d'ADN codant pour un polyptide gag est issue de 
I'un quelconque des retrovirus VIH-1 , VIH-2 et SIV, 
dans lequel ladite sequence d'ADN codant pour la- 
dite sequence d'aminoacides remplace une (des) 
35 region(s) de ladrte sequence d'ADN codant pour Ie- 
dit polypeptide gag, ladite (lesdites) region(s) etant 
capable(s) de presenter au systeme immunitaire la 
sequence d'aminoacides codee par la sequence 
d'ADN inseree, de maniere a susciter une reponse 
40 immunitaire, ou dans lequel ladite sequence d'ADN 
codant pour ladrte sequence d'aminoacides est 
soudee a la sequence d'ADN codant pour I'extremi- 
te COOH-terminale dudit polypeptide gag, et dans 
iequel ladite region est localised aux positions 
^5 d'aminoacides 99 a 154, 211 a 241 ou 436 a 471 ou 
a une association quelconque de celles-ci, Iedit pro- 
cede comprenant I'msertion d'au moins une se- 
quence d'ADN codant pour une sequence d'ami- 
noacides non-gag dans une sequence d'ADN co- 
se dant pour Iedit polypeptide gag, ou !e remplacement 
d'au moins un codon d'une sequence d'ADN codant 
pour Iedit polypeptide gag par une sequence d'ADN 
codant pour une sequence d'aminoacides non gag. 

55 2. Procede selon la revendication 1 , dans lequel la se- 
quence d'ADN codant pour la sequence d'aminoa- 
cides suppiementaire est inseree par I' intermediate 
d'un lieur. 
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3. Procede selon la revendicatton 1 ou 2, dans lequel 
le determnant anttgenique polypeptidique non-gag 
est 

(a) au moins une partie du domaine de liaison 5 
a CD4 de gpl20, 

(b) au moms une partie da la region variable 3 
de gpl20, ou 

(c) au moms une partie de la region fusiogene 
degp4i. to 

4. Procede pour la production d'un vecteur recombi- 
nant, comprenant reinsertion d'une sequence d'ADN 
selon I'une quelconque des revendications 1 a 3, 
dans une molecule vectnce. 

5. Procede pour la production d'un virus recombinant, 
comprenant les etapes d'msertion d'une sequence 
d'ADN selon I'une quelconque des revendications 

1 a 3. dans une molecule d'ADN viral 20 

6. Procede selon la revendication 5, dans icquel le vi- 
rus recombinant est un virus de la vaccine. 

7. Procede pour la production d'un hole portant un 25 
vecteur recombinant pouvant etre obtenu par un 
procede selon fa revendication 4ou un virus recom- 
binant pouvant etre obtenu par un procede selon la 
revendication 5 ou 6, ledit procede comprenant I'm- 
corporation dudit vecteur recombinant ou dudit vi- -30 
rus recombinant dans un hdte approprie. 

8. Procede pour la production d'un polypeptide gag re- 
troviral modilie qui est code par une sequence 
d'ADN selon I'une quelconque des revendications 35 
1 a 3, comprenant les etapes de culture d'un hole 
pouvant etre obtenu par un procede seion la reven- 
dication 7, dans des conditions appropriees, et la 
recuperation dudit polypeptide a partir du milieu. 

40 

9. Procede selon la revendication 8, dans lequel les 
polypeptides constituent des particules. 

10. Procede selon la revendication B ou 9, dans lequel 
ledit organisms hdte est une cellule d'insecte, de 
preference une cellule de Spodoptera frugiperda, 
et dans iequet ledit virus par lequel ladite cellule 
d'insecte est transformee est un virus recombinant 
d'insecte, de preference un bacuiovirus 

50 

11. Precede selon la revendication 8 ou 9, dans lequel 
ladite cellule note est une cellule d'insecte. de pre- 
ference une cellule de Schneider de Drosophtla, et 
dans lequel ledrt vecteur recombinant par lequel la- 
dite cellule d'insecte est transformee est repticable 55 
de facon stable dans des cellules d'msectes. 
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